CLAIMS 



What is claimed is: 
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1 . A catheter, comprising: an elongated catheterf shaft; an opticalfiber, extending 

through the catheter shaft, for transmitting light to tissuef located at a distal end of the catheter 
shaft; an optical fiber, extending through the catheter sliaft, for conveying light back from the 
: for analysis by a spectroscopic diagnosis systeri to determine whether an interventional 



tissue : 



procedure should be performed on the tissue; and 
an interventional device located at the distal end of /he catheter shaft for engaging tissue 
diagnosed by the spectroscopic diagnosis system ifi order to perform the interventional 
procedure on the tissue. 



2. The catheter of claim 1, wherein the optical fiber for transmitting light to tissue is 

distinct from the optical fiber for conveying liiht back from the tissue. r 

3 The catheter of claim 1, whereir/the interventional device comprises a scalpel. 



4. 

jaws. 



The catheter of claim 1, whereii the interventional device comprises forceps 



5. 



The catheter of claim/, wherfin the interventional device comprises a 



snare. 



6. 



The catheter of claitf 1, whefenthe interventional device comprises 



a scissors. 



The catheter of claim 1, whirein the interventional device comprises a needle. 



8. 

tissue. 



The catheter of claim 7, whtrein the needle is constructed to inject a marking fluid into the 



9. The catheter < 
tissue. 



of claim 7, wher Jn the needle is constructed to inject a chemical ablation fluid into the 
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1 0. The catheter of claim 7, wherein the needle is constructed to cut the tissue. 



11. The catheter of claim 7, wherein the needle is constructed ^fo apply an adhesive material to the 
tissue. 

12. The catheter of claim 7, wherein the needle is constructed to convey a fluid to the tissue useful for 
enabling visual observation of the tissue. 

13. The catheter of claim 7, wherein the needle is constructed to apply a vacuum to the tissue. 

14. The catheter of claim 11, wherein the catheter shaft i/ constructed to be inserted through a working 
channel of an endoscope. 

j^J The catheter of claim 1, wherein at lea^HJnq/ofth^ptical fibers is further constAc^fbr 
conveying visualization light to the tissue. 




16. The catheter of claim 1, Wherein at leastime offlie optical fibers is father constructed for 
conveying light back from the tissue for visual obieTvatpn of the tissue. 

17. A method of diagnosing and performing an interventional procedure on tissue, comprising the 
steps of: inserting into a lumen of a body of a lifring being a catheter having a first optical fiber for 
transmitting light to tissue located at a distal eid of the catheter, a second optical fiber for conveying 
light back from the tissue for analysis by a spectroscopic diagnosis system, and an interventional device; 
transmitting light through the first optical fibJr to tissue located at a distal end of the catheter; conveying 
light back from the tissue through the second optical fiber for analysis by a spectroscopic diagnosis 
system; diagnosing the tissue with the specu oscopic diagnosis system to determine whether an 
interventional procedure should be performe d on the tissue; and engaging, with the interventional device, 
the tissue diagnosed by the spectroscopic dii ignosis system in order to perform the interventional 
procedure on the tissue. 



18. 



The method of claim 1 7, wherein he interventional procedure comprises marking the tissue by 



11 



/ 



Best Available Copy 



injecting a marking fluid into the tissue with the interventionai 



1 9. The method of claim 1 8, wherein the marking fluid 



20. The method of claim 1 8, further comprising the step 
withdrawing the catheter having the optical fibers and the interventional device; inserting into the body 
of the living being a second catheter having a second intervent onal device located at its distal end; and 
engaging, with the second interventional device of the second fcatheter, the tissue diagnosed by the 
spectroscopic diagnosis system in order to perform another interventional procedure on the tissue. 



device. 



i s india ink. 



; of: 



21 . The method of claim 17, wherein the step of diagnosirfg the tissue using the spectroscopic 
diagnosis system comprises determining whether an intentional procedure should be perfoimed on the 

tissue. 



.■.^'..V>L.-- - 



22. The method of claim 1 7, wherein the interventioi^ 
biopsy analysis. 



comprises removing tissue for 



23 . The method of claim 1 7, whereinthe inte^entionaJrir^dure comprises Amoving tissue 
diagnosed by the spectroscopic diagnosis system as beini unhealthy. 

24. The method of claim 17, wherein the lumen comprises an alimentary lumen. 

25. The method of claim 17, wherein the lumen comprises a pulmonary lumen. 

26. The method of claim 17, wherein the step of diagijosing the tissue further comprises deternvining 
whether the tissue is a tumor. 



27. The method of claim 26, wherein the step of dialing the tissue further comprises determining 
whether the tumor is cancerous. 



28. The method of claim 1 7, further comprising the 



tep of inserting through the lumen of the body of 
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the living being an endoscope having a working channel, and 
into the body of the living being comprises inserting the cath 
endoscope. 



29. The method of claim 1 7, further comprising the step of 
through at least one of the optical fibers. 



wherein the step of inserting the catheter 
iter into the working channel of the 



conveying visualization light to the tissue 



30. The method of claim 17, further comprising the step of conveying light back from the tissue through 
at least one of the optical fibers for visual observation of the tissue. 



31. The method of claim 1 7, further comprising the step 
to the tissue useful for enabling visual observation of the 



>f conveying a fluid through the catheter shaft 
tissue. 



32. The method of claim 1 7, further comprising the step 
catheter shaft. 

33. An assembly comprising: 

V 

an endoscope; 

an elongated catheter shaft constructed to be 

endoscope; 



of applying a vacuum to the tis5u^^|ough the 




io< 



an optical fiber, extending4hrough 
at a distal end of the catheter shaft; 

an optical fiber, extending through the 
tissue for-analysis by a spectroscopic diagnosis system 
should be performed on the tissue; and 

an interventional device, constructed to be 
endoscope, for engaging tissue diagnosed by the spectroscopic 
interventional procedure on the tissue. 



nser/ed through a working channel of the 



shaft, for transmitting light to tissue located 



catheter shaft, for conveying light back from the 

determine whether an interventional procedure 



inserted through a working channel of the 

diagnosis system in order to perform the 



34. The assembly of claim 33 wherein the interventional device is located at the distal end of the 

catheter shaft having the optical fibers. 
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35. A method of diagnosing and performing an interventional procedure on tissue, comprising 

the steps of: inserting an endoscope through a lumen of a body of a living being; inserting through a 
working channel of the endoscope a catheter having a first optical fiber for transmitting light to tissue 
located at a distal end of the catheter and a second optical fiber for conveying light back from the tissue 
for analysis by a spectroscopic diagnosis system^^mittink light through the first optical fiber to tissue 
located at a distal end of the catheter; conv^mg light Ifack |tom the tissue through the second optical 
fiber for analysis by a spectroscopic diagnosis system 
diagnosing the tissue with the spectroscopic diagnosis 

procedure should be performed on the tissue; and eflgi ging, with an interventional device inserted 



through a working channel of the endoscope, the tissue 



systenyro determine whether an interventional 



diagnosed by the spectroscopic diagnosis system 



in order to perform the interventional procedure on the tissue. 



36. 



A method of imaging and performing an interve ntional procedure on tissue, co^p|^mjg the 



steps of: inserting an endoscope through a lumen of a body of a living being; 



inserting through a working channel of the end< >scope a catheter having an ultrasound 
imaging device located at its distal end; 



the tissue structure into the body of the living being; and 

engaging, with an interventional device lnsertc d through a working channel of the 
endoscope, the tissue structure imaged by the ultrasound imaging device in order to perform 
interventional therapy on the tissue structure," the intervenl ional therapy being performed in a manner 
responsive to the displayed depth of penetration of the tiss Lie structure. 



tie 



37. The method of claim 36, wherein the i 

interventional catheter distinctvfrom the catheter having 
working channels otthe endoscope, and the catheter havii 
first of the two working channels and the interventional 

r — •■ 

working channels. 



38. 



imaging a tissue structure located at a distal en< of the endoscppe with#e ultrasound 
imaging device and displaying the tissue structure in a mar ner that indicates the T 



of penetration of 



interventional device is located at the distal end of an 
ultrasound device, there are at least Iwo 
g the ultrasound device is inserted through a 
citheter is inserted through a second of the two 



The method of claim 36, wherein the step of p( rforming the interventional therapy in a manner 
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responsive to the displayed depth of penetration of the tissue structure comprises determining whether 
the depth of penetration of the tissue structure is sufficiently limited such that the interventional therapy 
is justifiable and then, if the depth of penetration is sufficiently limited, performing the interventional 
therapy. 

39. The method of claim 36, wherein the step of performing the interventional therapy in a manner 
responsive to the displayed depth of penetration of the tissue strticture comprises removing an amount of 
tissue corresponding to the depth of penetration. 

40. The method of claim 39, wherein the imaging step/is performed simultoieousiy with the step 
of performing the interventional therapy. 



41 . The method of claim 36, wherein the interventional device comprises a scalpel.; 



43. 



44. 



42. The method of claim 36, wherein the interventiAnail de\iqe pomprises forceps jaws 



imp 



The method of claim 36, wherein the interventional device cofeprisefM^re. / 

" ""' ' - llf / 

The method of claim 36, wherein the interventional device comprises a scissors. 



45 . The method of claim 36, wherein the interventional device comprises a needle. 

46. The method of claim 45, wherein the step of Engaging the tissue structure with the 
interventional device comprises injecting a chemical aHIation fluid into the tissue through the needle. 



47. The method of clajim 45, wherein the step of engaging the tissue structure with the 



interventional device compos cutting the tissue with the needle. 



48! The method of claim 45, wherein the step Jbf engaging the tissue structure with the 
interventional device comprises applying an adhesi^ material to the tissue using the needle. 
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49. The method of claim 36, farther comprising the step of transmitting light to the tissue 
structure, conveying light back from the tissue for analysis by a spectroscopic diagnosis system, and 
determining, using the spectroscopic diagnosis sy/t^m, whether an interventional procedure should be 
performed on the tissue. ' I 

50. The method of claim 36, wherein the lumen comprises an alimentary lumen. 

5 1 . The method of claim 36, wherein thejlumen comprises a pulmonary lumen. 
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